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PROCEDE ET INSTALLATION DE FORAGE ET DE CHEMISAGE D'UN 
PUTTS, NOTAMMENT DTJN PUTTS DE FORAGE PETROLIER, AU 
MOYEN DE TRONgONS TUBULAIRES ABOUTES INITIALEMENT 
SOUFLES, ET DURCIS IN SITU 

La prfsente invention coocewunpioc^ 
potamment ua puits de forage pArolier. an moyen d*ua ensemble de troncpas tubulaiies 

- oupcifocmo - pmikire, imrialement soupks, spies a toe repltto lo n ptodiiu to ttent 
nrdkMnete ixwr to io^^ 

5 I'cffct d'aae prtssioa interne pour prendre uoc fonne cylindrique, et cafln k toe 
figwfifiees j o situ par polymenntioo de lew parol, rcnoombcemenl transversal d'unc 
petfevme icpiiee teat de dimension inaximak senstMemeot infeneure & son diamtoe 
interne * I'£tndep!ie\ et lesdites preTormes poss&Jant one portion dVxtremite doc! le 
dtamette - apcts depfliemeat - est legetemeut supencur a celui de la preTocme* cc qui 

10 pennet lettr jonctxon boot-4-boet par emboTtement, avtc recouvrement de ladite portion 
d*extxemit& 

Atnsi, ea recouraat a cc type de preTormc. qui est connue en soi 

- potamment par le document WOA-94/21887 - il cat possible d'oUenir ua dwmi sa g e 
d • ua diamfctre constant sur toute la longueur du puits. 

IS A cet egaxd. U oonrknt de rappeler qu'avecdes cberaisages (ou triages) 

traditioonels coostitues par des cubes ea ader. oa est oblige* d'utiliser des troocons 
OjbulaiitsielcscocftqiieM 

desprobiemes d'iiistaUation et d'expkatatioo ultenewe du puits. 

L'objectif de Invention est de proposer un precede* de forage et de 
20 chemisage du puits, i I'aidede preYonnes du type meationne d-dessus, qui puisse toe 
mi» en ocuvre de raanierc simple ct rapide, a fable coCl 

Foot cete. et oonforarfment a I 'invention, on commence par meure ea 
plsjxtm pianier tioa^ 
troncoo tent toftitnee vcxi le bas. 
23 Uptrxrfddadco riovennoo compiead leseXapes suivantes : 

a) on fait passer axialement, de haut en bas, a craven ledit troocpo, uo 
outil de forage, et on fore au-dessoos et dans le proJoogemeat de cc troocon un tiou de 
fonncetde prof bodeur adaptees pour recevdrletrcmcpnsuivant ; 

b) oa retire l*ounl de forage i 

30 c) oa mttoduit uae preTonne, a 1'tat reptie\ a rinteneur du puts en la 

faisant traverser letn»c^ 
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du trou, s» portion d'extrfmit* haute venaut se placer 1 1'intfricur de U portioo d cx- 
trenii* clargie du troopon ; 

d) on introdirit un ciment fluide au food du trow, autour de la portioo 
d'extremite basse de la prtfonne ; 
5 e) od introdmt un fluide sous press an* de denstf superieure k la denatf 

dudrnent,arwtencw^ 

bas en haul, en refouUnt lc ciment, dgalement de bas en haul, autour de la prrTorme, 
ccrtreUpaxoidutrou; 

0 toot en maintenant U prcTorme sous ptesaoo interne, oo en chanfle U 

10 pMoipourUpotymcriaer; 

g) le ciment ayant oris, et la prcTonne ayant dtud poor oooatttuer un 

ttononotsftdsfo 
gonfb^rtaUpolyniemalicc 

b) on nfitere rop6ratk» pour les troncons sui vanti. jusqu'a obtenir U 
15 longueur de puit* chemise* souhaitec 

Lonqoe, cotnme cda seta expuque* plus loin, la preTonne prescntc des 
^serves de resine aptes a migrer vers rexterieur pour former des venous umulaiies 
d'6ancbel te\ le positiofmement de ce$ venous est realise* au delwt de I'dtipe f ci-dessuj. 

De foante partkulieieis^ 

20 georetrfpan.a|>teacoaip» 

premier tat d'eocombremcnt aurfmal, la' pennenant dc passer a I 'interieur du trotjeon 
deja eo place, un second dtat* d'enoonibrement intenn^diains, pour le forage de la partle 
pmidpaledutrouetuntfoi^^ 

parte du tiou desftnee a roocvoir la portion clargie de la prtfonne. 
25 Daw uniaodec* realms 

a la polymerisation de la preTorrae, einst o^a la distribution du dnKnucomprend une tfce 
k double valve place© en partie basnedekprtfonnft,etapte 
fluide de gonfUi^ a Hnlteeur * 

L/instaliation de forage el de cheraisage, qui fait Element partie de U 
30 prfsentemveiitkxuieTva^ 

qu*elle conprend, en tfciede puts : 

• une bobine de stockage et de reception, k Vital enroule, de ladite 

pctfforme \ 

- one Ute sur^ombaiH rentrce du puits, apte a pennettre le guidageet 
35 I 'introduction, dans le puits, de la preTonne et des (faff tools ou tillages fervant au forage 
du puts sinsi qu f au gonflage et a U pd 
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~ de* bobincs de stockage a r*tat enrouie" dc tubes m&alliques eiu^qvc- 
meat dtomablcs ipces i fatre ctesccate 

de ccs tubes contenant uo clblc servant 1 r alimentation de la prefonne en counnt 
clean que ; 

-uog6aer»teur<kcourantflecdique. 

D'autres csnctenstxqucs et avantages de I 'invention apcoraltront de la 
description el des desaos annexes qui en represented, a simple titre d'exemples son 
limitatfs un modedc raise en ceuvie pieTcre*. ainsi que I'iiistallatton conespondante 

Surces detains: 

-les figures 1 a4 scot des vues schematiques, en coupe axiale, moutrant 
le* different©* Stapes dc I 'operation de forage de la partie de pats qui doit recevoir U 
preTonne ; 

-lan*\re5estunevue schema^ 
die est aoudaire, avant mise en place, dans le puits ; 

- les figures 6 et 7 scat des vues partialles de I'exfremite basse de la 
preTonne, destinees a illustrer le principe de la double valve dont est pourvue U tele 
d'outiUage; 

-les figures 84 15 iUustrem les cUffefea^ 
prffomieanbc>md*untroncc«deJa 

• la figure 16 represente scfa£mauquemeaU en coupe axialc, un pints 
dxnxi^partiouiroocoa 

- la fagute 17 est une vue schemadque moutrant les different* materiels 
cootbtutifs de rinttillslion. situcs en surface (tete de puics) ; 

• les figures 18a30-iecbdlepluspetiie-fflustremte 
TnistalUtkmaucxwndeadifrerentn 

La figure 1 represente l'extiemit* basse d'un puits vertical en cours de 
forage et de chemisage, Ce pints, incocaptetement fort, cornpoite un cbe mi sag e deja en 
place sous foane d'un tube cylindrique rigide 2 presetrtant une portion d'extremite basse 
20etargie. 

LecUametreDdecetle partie 20 est lege^ 
d de la partie principal* 2, si Ken qy'U est passible d'erobotter les una dans les autres des 
tnncoos 2, avec recouvremcnt des parties d'extrcmite* 20. 

U tiooccsi de cfaeaiisage 2 est sce^ 

que 200. 

Nousaik»sinainteflMtdeCT 
Tatdedu |s^)ce<Kde l 9 inv« 
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Poor cda. comme illustrf tux figures I k 4> on commence par forerun 
irou destine a recevoirce troncon. 

A cet elTet on utilise un outtl de forage 1. du genre trepan, qui a U 
parucularit* de pouvoir etre fttrecte oo dilate radialcment. dans trois tuts d'encom- 

5 brcmem differed 

Dans un premier tot, illustrf a U figure 1, Toutil est retrac* au maximum 
de telle maniere que as plus grande dimension transversale autorise son litre passage a 
Piateneur du troocoo 2. ■xialrmml a traven cdui-ct 
Dawcet6as,aoncnooiatreuie^ 
10 De mam err connue, Toutil de forage 1 eat fix* I rextremite* d*uae tige 

tnbmaixe 10, qui porte le moteur d'entramement (noo represent^) de t'outil en rotation, et 
Iff nf ^mtw^ mmmi man deplotement ou sa contraction radialc 

Oamiiewlevcm plus loin, Udgc lOi^maiieearextremt^d'imnibe 
nxfulliquc apce a tec enroul* sur un tambour rfcepteur dispose* en surface, en tetc de 
15 puits. 

Dona un second &Ml de denotement radial, illustre a La figure 2, U partie 
coopante 12 de Poutil poeaede un ifiatnetiedctiavailiettsiblemente^aD. 

L'outil ayant ett deacendu axtalcment dans k puits, a trmveni le mbage 2 
deja en place, on provoque ce deploiement radial au diametre D kxaqu'il est arrive' a 
20 riiu^ricuroe la portion elac^ 

vantsadeacente comme mustrfparUfkcneFi AUCgure 1. 

On realise aiasi le forage d*un trou cytodrique au diametre D.co 
trooc«2,dacskprolcngem 

La profoodeur dc forage conespocd a U longueur du troocoo que Too 

25 scuhaiteinettre en place. 

L'outil I possede des orgaoes de coupe additionneis 11 qui pcuvent Ctre 
deplores radialemcfit a un diamfcre repfrieur a D. afio de pouvoir rtcevoir la portion 
^UrgkdutroocooirDcm»fmipl^ 

Comme illustre a la figuxt 3, par remoutee de ToutU iek» P 3 . oo realise 
30 yiwn !»i f\*iyin~~~« da trou 3 sur una ggftatng hauteur. 

A la figure 4 on a designe par la reTeYencc 30 U parade la r^ 
du trw3. parUieTerence31 U para 

basse du trou. dont le diametre D est le meme que eduide la partie 3a 
l^pieTonne4rera^semeeicr^ 
35 geoe^ouccritodemteaic^dara 
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Neanmoiw, die mdepourvue dans a pa^ basse d'uaotjaocobtoiriteur 
gonflabie* du fut cy on a affaire a un trou borgne ;de plus, U preTorme 4 possede une 
portion d'extremite* basse 40 de section Margie. 

La preTorme 4 est ropportee par une tige tubulaiic Sen arier, earooUble 
5 tut ud tambour de ttockage uU* en surface, et qui permet dc la faire desoendre a 
l'interieur du puits, ct dc lui fournir les fluides dc ctmcntation et dc gonflagc, ainsiqoe 
I*energk dlcctriquc poor la polymerisation dc la preTorme, par I'intcrmcVJiairo d'un 
dispoaitifderaccordem 
UprcTomeetsciaccor^ 
tO Cc type dc tige d'ackrcaroolaHccitcoaracnm 

par le terme anglais XdLED TUBING" - en abreg* "CT." 

Commc cda est decrit dam le WO-A-04/21887 deja cite\ la preTorme est 
rf*irecaeescxtrt^^ 
blct et/ou deooupabtea en Go d'opetation. 
15 La Iftte diatributrice 51 poascde une double valve 52, 53, actionnaMe 

selectivtmene (depma la surface), 

Commc illustre* aux figures 6 et 7, la valve 52 pennet de diatribuer un 
fluide dc goianajB a riateikur de to 
distnlwer tmcin^ fUndea 
20 Commc fflutlrtiU figure 8, Uprtfcroe4-^ 

raatrao^aiememreptie'-^ 
travers le troocpo dc chemissgr 2 deja en place. 

Bien cnteodtt, poor que <^a*t poa«b!e t ile^ 
biemc^transvenaldclapie^ 
25 defxie^quicorrcsp^ 

lomqiieUpreTannceatrcpUec 
*IT ou en forme d'escargot - commc Utastrt par exempte aux figures 6A ct 6B, 
reapecuvement do document WO-A-94/25655 ; lonqu'cUe eat depiiee die presente une 
section circuldre. 
30 UpitYonne4cstpodtioiinc^ 

d'extreratf plus large 40 ae trow ; la longueur 

du trou 3 est dfternunee pour que, dans cede position* la portion aupencure de la 
pfttooDc k Mive en icgatd o^ 

On jmcede don a lliy ecto 
35 preTorme, via la valve S3 ((leches J, figure 9). 

Le cimcnt est choisi pour avoir une density voisinc - voire tegerement 
aupencure - de cdle de la boue Iiquide7 setiouvantdajisle puits. 
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L'arrivee de ciment a la base 6c la preTorme cnasse done cette bouc vers le 

haut 

Comme iUustrf a la figure 10, on precede ensuite an gonflagc de ta 
prffonnc, en injectant tin fluide sous pcetsion a rintrfrieur de celle-ci, vu U valve 52 
5 (fltcfacsl). 

II s'agit soit d'un liquide tntroduit de Vtxi&iw (dqmu latftede puits) 
par le cniduit 5 dans U |a^oni^ 
pdtsctpocnp^dansUpreTorme. 

Le liqitide de gooflage est avano^euacam 
10 l^gtecmentaiiptfeisieaodledudnicm 

gonflage va ae faire progreastvemcat du baa vera le haul, comme symbolic par lea 
ftedw Gala figure la 

A deTaut, la progression du gonflage du bes vers le hampeutcnrcontroUe 
en orfvoyant. Ic long de la prtTonne, une sene de bagues de contention frangible*, dont 
15 leseuUderepcmeestadapcdaa 

Le cimcnt est par consequent refouW egalement de bas en haut contre U 
paioidu pints, o«nincf>ra H. tandis que la bouc 7 se crouve cnassee 

vers le haut 

De prtfdrcncc le volume dc ciment penphenque n'est pas suffisant pour 
20 aneindreUpartie haute de la p^onne,denianierenasaWttne liaises sans ciment dans 
la ame de jonction cntre les portions d'extremite* des deux uoncoctt 2 et 4 (voir figure 

II). 

De prtfenmce, In preYorme4 possede one paroi en rfinne jriymeosanle a 
cfcand, prise en sandwich entre une pean internum et une peau cxtdrieurc elastiques, et 
25 mume,cotdintefieur,d'unert 

pour former des bounekts ammlairm favorisant t'anoage et raancbelt* du tubage contre 

U paroi du puits. 

Une preTorme de cc genre est dtoite dans la demande dc brevet francaia 
9408691 de>aa6ele7juillet 1994 par la denunc^resse^et dans 
30 ticcalerKT/FR 95^00902. 

Cea venous annulain^rfpaitb 
9 ; de preTercucc U eat prtvu une densit* plus grande de verrous (e'eat-a-dire un 
eenrteroent plus fatUe eiilre lea venous) auxextrem 

maniere i assurer une bonne ttancbett* dans U liaison bout-a-bout dea diffcrenU 
35 troncons. 

Lecfaiuflageetla polymerisation da b prtTonne gout realises une foisle 
gonflage terming la presaton dc gonflage dtant mainteoue a Tintenteurde ta prtformc. 
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A tint indicanT, la prcsskm interne eft de rocdredelSbais. 

UcaaufTagede It preforme peut ee fail* soit ea iotrodinsmc un fluidc 
daudil'ini^wdoUpi^onn^ioitparrfactioo chimiquccxo<hcrm^uc, wit encore - 
de preference - par efTet Joule, au moyen de tesiitances clectriques (flls duiiffants) 
5 dspoeees dans to paid deUpreTcraec^^ 
eTectriquedepuistottedepm^ 

A tine indteatif, la temperature nfice«»ireiUpolyin6u^cmc*tdcrofdrc 
OellOaMFQettoduifcdeeettee^ 

Lotaque la polymerisation dea veno» 9 el de la para de i^cnna eat 
10 tenninee. et que le cimeot 6 m fait sa prise (figure 12). oa retire 1 VrtUUge 500. 50, 51 
(OecheK, figure 13). 

On installe alon un outil de coupe (501) i Pextremite* du tube 5. et oo 
decoupe le mancfaoo d 9 &*adb&t£ de 1'cxtreai* hiute de U preTorroe (polymeriiee) 4* 
(figure 14). qu-on arrache ensuite. On opens de la mtae maaiere pour le manchon 
15 iofeneur. 

On obdent aloii nn tronoon de cfarmaage rigid* 4* qui prolonge coaxiale- 
menl le mbige prfceVieot 2 (voir figure 15). 
-n L'opermaon qui Went d'etre dtaite estbtensar rfitcree, troucon apres 

v_>" trco90n,afmd , obicmrUptDfc«beurdepui 
20 Daw un mode derealisalk^ 

composee k 30% de reaiae epoxy et a 70% de fibre* de vena, ceae ime tymot one 
epeisseur de Tocdre de 14am ; lea pcaux inteneure et exterieurc, en caoutchouc 
synthftiquc, oitt respectivement une epeisseur de 2mm et de 6mm environ. 

A thre indiemtif, U portion principale de la prfforme 4 possede. 1 r*at 
25 depbe\undiainetreinlcnw 

184mm. tiadis que la portion elargie 40 possede nn diametre tnteneur de 1'ordre de 
188knmet unci metre extetieur cfc Tor^ de Z36mm. 

Lea portions 30-32 at 31 du puits oat dea diamem moyess de IVxdre de 
197mm et de 244>5mm, icepeotivemeaL 
30 Lalonguewdeadifrciantstionco^ 

simple titrc indicattf. la longueur d*une preTonne peut tea de l*ordre de 5CXto. 

La figure 16 reprtente un puits P chemist par un ensemble de txoia 
troi)C^2A.2Bet2Cabout&tt 

La figure 17 represente schemaiia^jemeat une installation de tfcte de puiti 
35 qwpennetdemetteen 

Surcatte figure, to ttode puits. itf^^ 
me^aUique (chassis) 100 entourent la ttede puits. 
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Ccttc structure 100 porte un iojecteur 101 pourvu d'un sabot d'appui 102, 
et servant isuprjorteret a pc>^ 

le pints ou retire* de cctui-d ; die x trouve a I 'aplomb de r entree do puts. 

On a design^ par la reference 54 on tambour de stocfcage mr Kequd est 
enroulfctopitfoniK^ 

La itfdrcnee 540 dengue un sabot de wpportetdeguida^delaprtfoniie 

al'entreedupuits. 

Lttftf6rax3 56et57d^signent<ta 

et stock** respectivcnieflt Us tubes "CT." (Coiled Tubing) 560 et 5. 

Le tube 560 sert a supporter et a dcplacer routO de forage ; le tube 5 
(corame dcja dlf) seit I supporter In preTorme, k amener les fluides de gonflage et de 
cimentattonaUr^onn^^ 
pdymensatkm). 

L'electriciic est fournie par un gWratewflcctriqueA 

Ln rdf&eace » decignc u&e eabine de controledel'optetion. 

De mamere dasaque, Tentrfe du puits a forer est mitialcment game d'un 

cuvdage550. 

Le trepan 1 est adapt* a I'extremit* du tube 560, lequei est derate du 
tambour rde^^56\ support* 
(voir figure 18). 

On proofed* alors au forage du trou. de foniieto^3,destin*iieoevoir 
le premier troops (figure 19), 

Apcts mise en place de UprcTonse, oimeaiatEon et mise au rood, et enfin 
rx4ymeVisation iafittidco 
on retire k oooduit central (50)» k oite 

54 (vide) stir Uquellc Gait inittalement stocfcee la preT orrae (figure 20). 

U prffonne se trow abound de BH^teca^ancttvelageSn 

On deTait ensuite les connexions bydraulique et dectriquc avec la 
prffonne, on ixtstallc et on sodle de maniere Oencfce autrjur de U ttte du pmt* un 
appireillageckse^tia^ 

A Paide de I'outil de coupe 501, port* par le tube 5, on decoupe les 
i nancfaons d'Oaochelte' bant et bas (figure 22). 

LVtape nuvmnte coosisie a forer la icctioo suivante, pour obtenir un trou 
aag* 3 protoogeanl le tronooo2(figure23). 

Pt^ni m, ™ calibre ka dUmtoa et on vcrifk l'aliinemeat du troncoo 2 et 
du trou 3, k I' aide d'un iwtrumeat appropri* 1000 (figure 24). 

On met en place me nouvdle preTorme (figure 25). 
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On la fat descendre dans ic puts, et on la posiuonne ooavenablemeatdns 
letrai3.0ntocotiMCteauCube*^ 
polyra&isarioo (figure 26). 

On retire le conduit central 50. qu'on remonte et qu'on cnroule tur le 
tambour recepteur 54 (figures 27 ct28). 

On impend Toutil de coupe 501 au tube 5. etoole descend pour dto>upcr 
let manchons d'extremitf (figure 29). 

OnobtertaiiwdeuxtroncoM^ 
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1, Proc666 pour forcr ct dwniser un puits, notamment un puits de forage 
pltroiier, au moycn d'tm ensemble dc trooconi wbulaires - oa preTormes - similsires, 
iraualement souplet, aptcs 4 toe reptiees tagitudinaleinent rar elles-memcs pour toe 
introduces dins le puits, pub * toe depliecs radialement sous Fcflct d'unc prcssioa 

5 interne pour prendre use forme cytindrique. et enfrn A toe rigidifiees in si to par pdyroen- 
sattoo dc leur parol, reocombremeot tnuuveml d'une pttforme repUee e*taat dc 
dimension maximalc sensibtetncnt infeneure 1 sou dametre interne a l"Aat depttd, et 
lesdites prtformes (4) poesttant tme portion d'extremit* (40) doot lc mamfetre - apre* 
deptiemeti! - est Mgeranent supeneur a cd ui du rests de U prcY orme. cc qui pcrmet leur 
10 jonction bout-A-bout par cmbotlement avec recouvranent dc ladite portkm d'extrfnuK 
(40),caracterise^lefsh^ 

t 'entree du puits. saportioo d'extrtrai^ elargie (40) toun^c vers le bes, 

at) 00 fait passer arialement, de haul en bus a travm ledit troocon (2). un 
outU de forage ( 1 ) , et on f ore au-dessous et dsns Ie prolongc meat de oe uoocon (2) un 
15 trou (3) de forme et de profondeur adaptecs pour rece voir le trace* soivant ; 

b) on retire Poutil de forage (1) ; 

c) on introduit une prffome (4). a V&at replied k I'interieur du puits en la 
f tisant traverser le trooooo (2) deja en place, et on la positionnc cooveoaMemeut k 
rinteVteur du trou (3), sa portion d'extremite* haute veoant se placer k rraatteur de U 

20 portion d'estremift* dargie (40) du trooooo (2) ; 

d) on introduit un ciment fluide (6) au food du trou (3). autour de bt 
porti<»d>xtremite*bissedelapreTorme; 

e) on introduit un fluide sous pression (8), de densite* supeneure a la 
densiut du ciment (6), k I'interieur de la preTorme (4) aftn de la deplier radialement, 

25 piopcrivcfl»etttdebtjc&hau^ 

de la preYonoc, contra la para du trou (3) ; 

Qtoutenmiintenam la prtTorae soa pressioo interac, on en chaufTe la 
paroipourrapdymcYtser; 

g) le ciment ayant pris, et la preTorme ayant durci pour constituer un 
30 tixx^ tubul^rigidcdcchcmisage (4^, ai mxialcmcnt Ics outillages ayant servi 

augonflageetalapdymen^ 

h) on reltere l'operatioo pour les troncons suivants, jusqu'a obtenir In 
longueur de puits chemise* souhaitee. 

2. Precox selon revtndtcation 1, caructerise* par lc fait qc'on utilise un 
35 c^c* forage ( I) dugetuc trepan^ 
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radii! e, a avoir un premier tor d'enoombrement minimal, lui pcnncttanl de passer a 
I 'inleneur do trooooa (2) « P»**» second tot, d'encombrcment intennddisire, 
pour le forage de la pvtieprinctpale (30) du trou (3) ct un troisieroe dot, d'encombcemcnt 
maximal, pour k forage de la partie (31) du trou (3) desunee a recevoir U portion torgk 
5 delaprtfonae(4). 

3 . PtoofcU aelon la revendkaooo 1 ou 2, caract&isd par le fail que iedit 
outiliage comprend use it te (5 1 ) a double valve (52, 53) ptacee eo partie basse de U 
pgtf oime (4) t et spte i distriboer sflecti 

pftfonne(4)etimdineatfhwteC7) 
10 4Mimallmtioodcfofiy <Hdccbcmi«igc t destittdc a la mise en ocuvre <fei 

piocdd^ sdim Tmie des revoKfi^ 
. (tedupuu: 

- une bobine (54) de stockage et de r&eptioa, a 1'tot cmould, de ladiie 

prfforroe(4); 

15 . une tete (101) surplombant 1'entrfe (55) du puits, ap«e a permettre le 

guidage et L'introducuoa dans le puits de la prtforme (4) et des different* outtllages 
servant an rc<ap da |»u*aum^ 

• des bobines (56, 57) de stockage a Ptot eorouU de tubes mtolliqucs 
dmjtiquemcnt dtforaabfei (560, 5) aptea a to re desoendrc el rcmonter ksdits outillmges 

20 daas le ports, K*un (5) de ces tubes cootenant un cable servant a l*alimentation de la 
pr6f orme en couranl electrique ; 

• un gdncrateurde courant Oectrique(59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms— that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 

operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
1 0 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
1 0 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 
three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
15 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow F, in figure 1. 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 51 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING;' abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to— even slightly greater than— 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 

5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 

extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 
sleeves (figure 29). 

Two rigid, abutted sections 2A, 2B are thus obtained (figure 30). 
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CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which— after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 
20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 0 while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (31) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
1 5 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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